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Question:  What is the structure of growing heterogeneous networks?                                              

(motivated by citations, world-wide web, etc.)

1.  Introduce nodes one at a time

2.  Attach to earlier node with k links 

    at rate  Ak
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e.g., Barabari-Albert model



 Complete solution by rate equation
Basic observable:        ,  the number of nodes with k linksNk

Rate Equation:
dNk

dt
=

Ak−1Nk−1 −AkNk

A
+ δk,1

attachment rate: Ak ∼ k
γ total rate: A(t) =

∞∑

j=1

Ajnj

Asymptotics:

bible γ > 2

Important note: nk ∼ k
−3 only for Ak = k

Solution: nk =
µ

Ak

k∏
j=1

(
1 +

µ

Aj

)
−1

(nk = Nk/t)

nk ∼




k−γ exp
[
−µ

(
k1−γ

−2
1−γ

1−γ

)]
0 ≤ k < 1

k−ν , ν > 2 γ = 1

condensation γ > 1

power law only for linear preferential attachment!


